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BINARIZATION OF CHOROIDAL TISSUE IN OPTICAL
COHERENCE TOMOGRAPHY
BACKGROUND
 OCT thickness data provides valuable clinical information about
the vascular choroid, but does not capture the complex within
tissue structure [1].
 Binarization of OCT images of the choroid can provide valuable
information regarding the structure of the tissue by discriminating
vascular and interstitial areas.
 Recent studies have used binary techniques to quantify the
vascular/interstitial ratio to better understand within layer
changes in a variety of conditions [2,3]. Yet evaluation of these
algorithm’s performance is still limited.
 In this study, previously proposed local binarization algorithms for
choroidal OCT images were evaluated, using data from a healthy
pediatric population (10-16 years of age) [4].
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METHODS
 Global binarization techniques fail to segment the choroid
appropriately, due to the attenuation in luminance with depth and
the speckle noise.
 Local binarization techniques divide the image into subregions for
binarization; the size of the analysis region (window) should be
large enough to encompass both vascular and interstitial areas
but small enough to preserve local tissue details. Thus, the
selection of an appropriate window size for this analysis is critical.
However, this aspect of the analysis has not been addressed
previously.
 Prior to binarization, a 6 mm subfoveal region of the choroid was
extracted from the B-scan, and four binarization methods were
tested (Sauvola, Niblack, Nick, Wolf) at different square windows
sizes (10 to 50 pixels [39 to 195 microns]) using a data set of
images containing 97 B-scans.
RESULTS
 For each method and window size, the group mean percentage of
interstitial area (area of hyper-reflectivity in the OCT image) is
illustrated for the entire dataset (Fig. 1). The window size has a
significant effect on the tissue classification; smaller window sizes
tend to overestimate the interstitial area, while larger window
sizes tend to underestimate.
Fig. 1 Group mean
percentage of interstitial
area for different
window sizes for the
four considered methods
(top). Example of an
original B-scan with the
6 mm region of analysis
between the vertical
white dotted lines, and
the corresponding
binary images for the
different methods
[window size of 28
pixels] (bottom). In the
binary image black
represents vascular area
while white represents
interstitial area.
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Fig. 2 Zoomed B-scan region (2 mm central) for two representative
subjects. The effect of the window size on the binarization can be
appreciated. Window size 25 pixels provides an acceptable solution
for example B, but appears to underestimate the interstitial area in
example A.
CONCLUSIONS
 The results demonstrate that tissue metrics derived from current
binarization methods applied to choroidal OCT images rely
critically on the size of the analysis window utilized.
 Evaluation of results and optimal window size remains a challenge
due to the lack of ground truth reference data.
 None of the methods used appear to provide optimal
discrimination of the choroid. The complex nature of the choroid
requires more sophisticated binarization algorithms, such as
adaptive window size selection or image preprocessing methods.
 The Niblack algorithm showed the smallest variation with respect
to the window size, yet the overall effect for the window size was
similar (Fig. 1).
 Using smaller windows sizes tends to preserve the choriocapillaris
and smaller vessels located anteriorly in the choroid, but does not
suppress the noise within the larger capillaries (Fig. 2). Similarly,
larger windows tend to provide good discrimination of the large
capillaries, but some detail in the smaller vessels (choriocapillaris)
appears to be lost (Fig. 2).
